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Abstract: This paper addresses the dynamics of a SHARON bioreactor for
ammonium removal from concentrated wastewater streams. It is shown that
multiple equilibrium points occur for a simplified reactor model. Conditions
are determined for which the system possesses multiple equilibrium points and
the corresponding phase portraits are analysed. In case the reactor model
possesses two locally asymptotically stable equilibrium points, the stability
boundary, that separates their attraction regions, is visualized. Subsequently,
it is examined how small parameter changes affect the number of equilib-
rium points and the corresponding phase portraits. The analytically obtained
results are illustrated by means of simulations.
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1 Introduction

Throughout the years, biological nitrogen removal from wastewater has proven its effec-
tiveness and has been adopted widely in favour of the more expensive physicochemical
processes. Typically, biological nitrogen removal is performed through nitrification of
ammonium (i.e. the main form in which nitrogen is present in wastewater) via nitrite to
nitrate, followed by denitrification of nitrate to nitrogen gas.

Several novel nitrogen removal processes have been developed, among which the
SHARON process (single reactor system for high activity ammonia removal over nitrite),
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